Antibody-based therapy is one of the most successful and important strategies for treating patients with malignant tumor. The successful development of a clinical therapeutic monoclonal antibody (mAb) involves a complicated process of preclinical evaluations that include the systemic antigenic specification analysis; the study of the signaling pathway of targeted antigen; the therapeutic activity of the mAb; the research of the anti-tumor mechanism of the mAb. 1, 2 The various efficacy and safety of therapeutic mAbs in clinical trials of oncology mainly depend on the nature of the target antigen.
1 At present, none of the specific therapeutictarget for lung cancer has been applied to clinic. We recently confirmed that the lung-specific X protein (LunX) is overexpressed in non-small-cell lung cancer (NSCLC) and promotes tumor progression, and anti-LunX antibody has the significant efficacy of anti-tumor. 3 . The specificity of targeted antigens determines the toxicity and distribution of targeted drug in vivo, 1,2 so we conform what kinds of cells are the specific expression of LunX for the first step. A number of reports revealed that LunX mRNA is detectable in peripheral blood, pleural fluid and mediastinal lymph nodes from NSCLCs. [4] [5] [6] Normally, LunX protein expression is relatively low in healthy individuals and only up-regulated in upper respiratory tract upon infection by pathogenic microbes. 7 We recently showed that LunX is overexpressed in the majority of a large panel of NSCLCs and is higher in lymph node metastases. However, similar results were rarely detected in benign lung disease and other organs (colon, liver and breast). 3 We also observed the membranous expression of LunX in NSCLC cells by immunofluorescence staining and flow cytometry. So, LunX is considered as a potential therapeutic target of NSCLC.
Clinically, useful therapeutic targets need not only specific expression but tumor-related signaling.
1,2 Next, we want to determine whether LunX is a tumorassociated protein. We detected higher LunX immunoreactivity in NSCLC patients, accompanied with significantly lower rate of postsurgery survival. We tested the relationship between LunX levels and lung cancer progression by conducting multiple tumor xenograft models. In a murine orthotopic xenograft model, LunX-targeted shRNA reduced the local invasion, micrometastasis formation and metastatic colonization of NSCLC cells. In another murine subcutaneous xenograft model, LunX knockdown suppressed tumor growth and reduced Ki-67 staining of tumor cells. To gain insight into the mechanism by which LunX promotes proliferation and migration in NSCLC cells, we performed an immunoprecipitation and immunoblotting experiment. We discovered that LunX binds to 14-3-3 u and 14-3-3 z and facilitated their activation by maintaining these proteins in a dephosphorylated and dimeric state, thereby contributing to the activation of pathways downstream of 14-3-3, such as the Erk1/2 and JNK pathways (Fig. 1) . It also has been reported that 14-3-3 proteins and kinase pathways of Erk1/2 and JNK were involved in the activation of oncogenes in lung. 8, 9 These data suggested that LunX and its downstream pathways are involved in tumor development and indicated that LunX may be an effective therapeutic target in NSCLC.
LunX has potential as a therapeutic target in NSCLC based on its overexpression in NSCLC cells, its weak expression in peripheral lung tissues, its localization on the cell membrane and its ability to promote tumor development. Therefore, we proceeded to make an antibody (S-35-8) against LunX on the cell surface and demonstrate in vitro that this inhibits tumor cell proliferation and migration. The antibody slowed the growth of subcutaneous lung cancer xenografts and reduced Ki-67 staining in tumor cells, also maintained a normal condition and body weight. S-35-8 significantly inhibited tumor growth when the dose of S-35-8 up to 30 mg/kg body weight. Moreover, the antibody blocked tumor metastasis including metastatic colonization and micrometastasis formation of the entire body and improved mouse survival rate in a lung cancer xenograft model induced by tail vein injection. To evaluate the targeting of S-35-8 in vivo, we detected its distribution and found that the antibody is strong accumulation in tumor tissues but relatively weak in normal lung tissues.
The mechanisms of anti-tumor by antibodies mainly involve direct action of the antibody and immune mediated cell killing. 1 Our data showed that the LunX antibody inhibited lung cancer cells proliferation and migration in vitro and indicated that this antibody has anti-tumor effects by direct block or agonist. Immunoblotting analysis showed that S-35-8 treatment reduced the level of LunX and when the dose of S-35-8 increased to 160 mg/ml mL leading to complete blockage of LunX expression. So, the molecular mechanism of action of S-35-8 was performed by the abrogation of LunX signaling. Next, we found that the antibody treatment down-regulated the activation of pathways downstream of LunX, such as the 14-3-3, Erk1/2 and JNK pathways (Fig. 1) . Moreover, we observed S-35-8-mediated LunX downregulation by antigen-antibody complex endocytosis and degradation. Recently, this approach has been successfully applied to clinic, for example trastuzumab and cetuximab. 1 To improve the antitumous effect of S-35-8, additional studies are important to modify S-35-8 and develop its usefulness in humans.
Therefore, we suggest that LunX is a novel therapeutic target in lung cancer and that the LunX therapeutic antibody S-35-8 may have considerable clinical benefit.
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No potential conflicts of interest were disclosed. Figure 1 . LunX binds to 14-3-3 and facilitates their activation by maintaining these proteins in a dephosphorylated and dimeric state, thereby contributing to the activation of pathways downstream of 14-3-3, such as the Erk1/2 and JNK pathways. As a result, LunX promotes lung cancer growth, metastasis and invasion. LunX antibody suppresses growth, metastasis and invasion of lung cancer cells by inducing LunX protein down-regulationdownregulation and blocking its downstream pathways.
